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Abstract: Background: Proliferative diabetic retinopathy is the most common complication of diabetes. Long-term high blood
sugar damage to retinal blood vessels, including arteriosclerosis, tissue ischemia, hypoxia, compensatory neovascularization and
other pathological changes. It is divided into non-proliferative period and proliferative period. Then the treatment is to control
blood sugar and take medicine to treat it conservatively. When vision declines, eyeball changes and retinopathy reach a certain
level, when surgery is particularly critical. Early surgical treatment is not enough. The late operation misses the opportunity,
which affects the effect of surgical treatment and even aggravates the condition. At present, the timing of the operation is still
controversial. It is necessary to study the clinical characteristic analysis of surgical opportunities for proliferative diabetic
retinopathy. The research will explain the advantages and disadvantages and the research results. Research methods: Vitrectomy
was performed on 66 patients (89 eyes) with PDR hospitalized from January 2020 to January 2023. During the operation,
different surgical treatment methods were used according to the situation, so that the omentum was well restored. Patients were
followed up after surgical treatment. This includes improvement in corrected vision after 3 months, 6 months, and 12 months, no
improvement or decline in vision, and loss of eye vision. In the clinical study, the improvement of visual acuity in stage [V to V,
the treatment of intraocular filling with silicone oil, etc. Statistical analysis and clinical characteristics were conducted based on
the above data. Objective: To study and explore the clinical characteristics of surgical opportunities after retinopathy caused by
diabetic complications. Results: Vitrectomy was performed on 66 patients (89 eyes) with PDR who were hospitalized between
January 2020 and January 2023. During the operation, 15 eyes were treated with peeling membrane, 20 eyes were treated with
retinal photocoagulation, 17 eyes were treated with gas-liquid exchange or heavy water injection, and 37 eyes were treated with
C3F8 gas or silicone oil filling. Results After 3 months, 6 months and 12 months, 68 eyes were improved, 12 eyes were not
improved or decreased, and 9 eyes were lost. Stage [V-V 65 eyes (stage V 31 eyes), stage VI 24 eyes. Postoperative visual acuity
improved in 45 eyes in stage [V to V and 12 eyes in stage VI. 37 eyes filled with silicone oil. Stage IV to stage V 25 eyes, stage
VI 12 eyes.
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1. Introduction

At present, the true pathogenesis of PDR is still unknown,  neovascular glaucoma are the root causes of blindness in
and PDR has become a major blinding eye disease among  diabetic patients [1]. Laser therapy and vitreous surgery are
blinding diseases. PDR combined with severe vitreous  effective treatments for PDR. Treatment options can preserve
hemorrhage, secondary traction retinal detachment and  original visual function and reduce the risk of vision loss [2].



49 Wang Tao and Liu Chao:

Clinical Characterization of Surgical Opportunities in Proliferative Diabetic Retinopathy -

A Population-Based Study

In clinical ophthalmologist's understanding and treatment of
PDR in different periods, as well as grasping the opportunities
and indications of vitreous surgery, are very critical to the
success of PDR surgical treatment. The study will explain the
surgical opportunity of proliferative diabetic retinopathy and
analyze the clinical characteristics of statistical data. The
research is described below.

2. Research Methods

In this study, 66 PDR patients (89 eyes) were admitted to
our hospital from January 2020 to January 2023, including 34
males (44 eyes), 32 females (45 eyes), 55-75 years old. All
patients signed an informed consent form, and this study was
approved by the Ethics Committee of our hospital.

Included criteria: (1) diabetes complications lead to
retinopathy; (Z) vision loss; (3) ineffective drug treatment.
Exclusion criteria: (1) Poor systemic basic conditions; poor
cardiopulmonary function. (2) Total loss of vision.

Efficacy evaluation criteria; postoperative vision is the
final vision during the follow-up period. A vision
improvement of 2 or more lines is an improvement in vision.
A loss of two or more lines of vision is a loss of vision. Those
who maintain or improve vision after treatment are effective
for treatment.  Surgical complications; including
intraoperative Chinese medicine-derived hiatus;
postoperative bleeding (it is pointed out that the blood time
exceeds 1 month after the operation), omen detachment,
neovascular glaucoma, etc. Observation indicators: Observe
the best correction of vision before and after surgery 3m, 6m,
12m after surgery, and the occurrence of postoperative
complications. Statistical method The research data is
processed by SPSS statistical software. The counting data is
expressed in frequency and percentage, and the difference of
P<0.05 is statistically significant.

3. Results

According to the clinical manifestations, disease
characteristics and intraoperative conditions of patients, 15
cases of retinal photocoagulation were used, 17 cases of
gas-liquid exchange or heavy water injection, and 37 cases of
C3F8 gas or silicone oil were used to be well reset the retina.
See Figure 1.
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Figure 1. Treatment method.

Results In March of postoperative follow-up, the
postoperative corrected vision improved 20 eyes, the vision
did not improve or lower 2 eyes, and 1 eye was lost. Results In
June of postoperative follow-up, the postoperative corrected
vision improved 23 eyes, 5 eyes of vision did not improve or
decreased, and 5 eyes were lost. Results In December of the
postoperative follow-up, the postoperative corrected vision
improved 25 eyes, the vision did not improve or decreased by
5 eyes, and 3 eyes were lost. See Figure 2.
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Figure 2. Changes invision.

Stage IV-V vision improves 45 eyes, and Stage VI vision
improves 12 eyes. A total of 37 eyes were filled with silicone
oil, 25 eyes were improved in phase IV-V, and 12 eyes were
improved in stage VI. See Table 1.

Table 1. The patient stage table.

By stages age / years caseload Vision improvement Silicone oil therapy amaurosis hemorrhage
v 55.0 ~70.0 34.0 21.0 13 1 1

v 56.0 ~69.0 31.0 23.0 12 2 0

V1 58.0 ~75.0 24.0 12.0 12 0 0

t —0.423 —0.568 —0.395 0.245 0.133 0.210

P 0.638 0.504 0.7 10 0.844 0.730 0.808

4. Discussion

In this study, the proportion of vision improvement after
vitrecision in patients with stage IV and V PDR of diabetic

retinopathy was 65/89(73.033)% , of which 26/65(40)% had
postoperative vision >0.1. The postoperative vision improvement
of PDR VI patients is 50%, and the vision of no patient is more
than 0.1. After the operation, there was blackness in three eyes,
and bleeding in one eye after the operation.
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The results of this study show that there is a significant
difference between early PDR vitreous surgery and advanced
PDR surgery, and there is a significant difference in the
recovery of vision after surgery (P<0.05). Because early
surgical retinal separation is easier and has fewer
complications, it can also terminate the process of PDR
through all laser treatment of the affected eye [3-4].

Stage VI patients with diabetic retinopathy in the study
were given 50% of patients after vitrectomy; their
postoperative vision was still low. This result is similar to
other literature reports at home and abroad [5-7]. If such a
patient does not choose surgical treatment, the patient's
affected eyes will eventually be blind. Therefore, it is still of
great significance for patients with PDR VI to perform
vitreous surgery in a timely manner. During the study, it is
necessary to fully understand the general situation of the
patient's whole body, cardiopulmonary function, and strictly
check the vision, visual function, visual electrophysiology and
other conditions. Actively arrange surgical treatment.

There were no V-stage PDR patients with vitreous
hemorrhage in the study. Some researchers suggest vitrecision
when patients with diabetic retinopathy have serious
complications such as vitreous hemorrhage or traction retinal
detachment [8-9].

In the study, patients with stage V diabetic retinopathy
without vitreous hemorrhage were randomly divided into two
groups for PRP treatment (15 eyes) and vitrecision surgery (16
eyes). The PRP treatment group had an effective rate of 9/15
(60.0%), 3 eyes (20%) were visually reduced, and 4 eyes
(26.7%) had ineffective vitrectomy after one or more
additional photocoagulation. In the vitreous surgical treatment
group; 14/16 (87.5%) were visually improved after surgery. It
can be seen that vitreous surgery is treated under the premise
of perfect equipment and the improvement of the surgeon's
surgical skills; vitreous surgery is performed for patients with
V-stage diabetic retinopathy without vitreous hemorrhage;
such patients have better postoperative vision than the
conventional PRP treatment group, that is, early vitreous
surgery, and the prognosis of patients is better [10-12]. The
results can also show that 17 patients with stage IV of diabetic
retinopathy were treated with PRP and 17 patients underwent
vitrectomy. The post-treatment efficiency of PRP in this group
was 12/17 (70.6)%. 16 patients with stage V diabetic
retinopathy were treated with PRP and 15 patients with
vitrectomy. The effective rate of PRP treatment in this group
of studies was 10/16 (62.5%), which was significantly lower
than that of the former. After 3 months of re-examination of
FFA and PDR IV, 20 neovascular blood vessels (58.9%) were
not faded and added to photocoagulation. Among them, 3
cases (15.0%) had vitreous incision due to vitreous bleeding.
Exception; In V-stage PDR patients, there were 15 eyes
(48.4%) of neovasculars that did not fade and add
photocoagulation. One case (3.22%) underwent vitrectomy
after one or more additional photocoagulation. The research
results show that it is also very important to choose the
treatment timing of PRP reasonably. Patients with early retinal
photocoagulation have a lower incidence of vitreous surgery

for vision loss or vitreous bleeding [13-16]. The most common
complication in vitreous surgery is iatrogenic hiatus [17]. The
study found that its incidence was significantly higher than
that of patients with stage V and stage VI PDR. The main
reason is that the occurrence of iatrogenic pores is related to
the degree of hyperplasia of the endometima [17]. Vitreous
rebleeding is the most common postoperative complication of
vitreous surgery [18]. Most patients with postoperative
vitreous hemorrhage is related to insufficient intraoperative
laser amount or insufficient range, and partly related to
anterior fibrovascular hyperplasia [19]. Some scholars believe
that when the affected eye is actively treated by active surgery
in the early stage of PDR, because the affected eye is active in
the active stage of neovascular hyperplasia, it will increase
complications such as vitreous hemorrhage and neonatal
blood glaucoma [20]. Serious complications such as black
haze and retinal detachment also appeared in patients with
stage VI of diabetic retinopathy. The summary shows that
vitrectomy is positive, safe and suitable for patients with
diabetic retinopathy, because such treatment can effectively
improve the visual function of patients with diabetic
retinopathy. The results of the study confirmed that the vision
improvement of postoperative patients in stage IV-V was
significantly better than that of patients with stage VI. Finally,
a strict grasp of surgical opportunities and indications is the
key to the success of surgical treatment.

5. Conclusion

For patients with diabetic retinopathy, active, safe and
appropriate choice of vitrectomy can effectively improve the
visual function of diabetic retinopathy patients. In the results
of this study, it was confirmed that the visual acuity
improvement of patients in stage IV to V after surgery was
significantly better than that in stage VI. The clinician should
strictly grasp the opportunity of surgery and the indications of
surgery as the ladder of successful surgical treatment.
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